The relevance of recording and assessing countries' capital flow management measures is well-recognized, but very few studies have focused on low-income developing countries (LIDCs). A key constraint is the lack of an appropriate index to measure the openness of capital account and its change over time. This paper fills the gap by constructing a de jure index based on information contained in the IMF's Annual Report on Exchange Arrangements and Exchange Restrictions. It provides an aggregate index to capture the overall openness of the capital account, and also provides a breakdown of openness for various subcategories of capital flows. The new database covers 164 countries with information on 12 types of asset categories over the period 1996-2013. The index provides the largest coverage of LIDCs among all existing indices and also provides granularity on openness across asset types, direction of flows and residency. The paper examines the link between de jure capital account openness with de facto capital flows and outlines potential applications of this database. JEL Classification Numbers: C82, F21, F36
I. INTRODUCTION
Low-income developing countries (LIDCs) have been integrating with the international capital markets, particularly over the last decade. This new integration with international capital markets has resulted in significant cross-border capital flows (Alleyne and Mecagni, 2014; Araujo et. al, 2015a and 2015b) . Although increased capital inflows supplement domestic financing of investment, they also pose challenges, raising many key policy questions: for instance, can LIDCs control their international financial market integration? Has the observed increase in LIDCs' integration with global financial markets (or de facto openness) also been accompanied with an increase in their own policies towards opening their capital accounts (or de jure openness)? How can LIDCs best handle the consequences of increased cross-border capital flows? To address these questions, a first challenge is to construct an index of LIDCs' policies towards their capital account openness, which is the main purpose of this paper.
The primary motivation of this paper is to create a comprehensive capital account openness index which can be applied to assess whether there is any association between de jure policies and de facto flows. The creation of a new de jure index (henceforth Wang-Jahan index) was necessary as the existing capital account openness indices in the literature either have limited country coverage particularly on LIDCs, or do not provide adequate information on controls for various categories of capital flows for in-depth analysis.
The Wang-Jahan index aims to close the existing gaps by (a) providing adequate coverage of LIDCs; (b) disaggregating controls on the various categories of capital flows; and (c) producing a longer time-series to show trends and capture recent changes. As with many previous indices, the Wang-Jahan index analyzes the information contained in the IMF's Annual Report on Exchange Arrangements and Exchange Restrictions (AREAER) and constructs a de jure index for 164 countries, of which 51 are LIDCs, with information on 12 types of asset categories over the period 1996-2013. This paper finds that LIDCs generally have closed capital accounts but a sub-set of LIDCs, known as the frontier economies, have been catching up to the emerging markets (EMs) in terms of embracing capital account openness. However, there has not been any unique manner through which the LIDCs, including the frontier economies, have been opening up their capital accounts. Some have opened up their capital account in one stroke such as Uganda or Papa New Guinea, others have gradually sequenced the opening up of the capital account in steps such as Ghana. The paper also finds that countries have varying experiences with de facto capital flows when they implemented de jure polices to open up the capital account. Uganda, for example, did not see an immediate impact on de facto capital flows when they opened up the capital account in 1997. Ghana, on the other hand, benefitted from increased capital flows after opening its capital account. More generally the correlation between de facto capital flows and de jure policies towards capital account openness (or capital flow management measures) is weak, confirming the role of other macroeconomic push and pull factors in influencing capital flows.
The rest of the paper is organized as follows: Section II describes the methodology in constructing the new de jure index and compares it with the existing indices. Section III provides stylized facts about the state of de jure capital account openness in LIDCs. Section IV shows associations between the de jure index and de facto capital flows. Section V concludes and provides guidance on further applications of the index.
II. METHODOLOGY AND COMPARISON

Review of Existing Indices
There are several prominent indices on the openness of the capital account, each has its strength but all of them are derived from the information provided on the Fund's AREAER database. To understand how these indices differ from one another, a careful understanding of the information contained in the AREAER database is necessary. The AREAER database consists of information on several categories for each country (Figure 1 ). Chinn-Ito combines four of these categories 2 (FX regime, export proceeds, current account and capital account transaction) to calculate their openness index. In doing so, they capture more than the "strict" openness of the capital account. They justify this procedure by stating that it captures the intensity of the capital controls (since capital controls may be implicitly imposed under entries other than capital account transactions). While Chinn-Ito index has the broadest coverage of countries (182 countries covering 1970-2013), it does not have information on the prevalence of capital controls on specific types of capital flows-for example controls on FDI or the bond market. The index also does not provide information on controls on the direction of flows or based on residency.
To provide deeper insight Schindler (2009) constructed an index that focuses solely on capital account transaction. The AREAER database disaggregates the capital account category into twelve main sub-categories. 3 Schindler's index looks into six of the twelve sub-categories to calculate a composite openness index. Schindler's index (2009) , therefore, has more granularities on the openness of various types of capital. However, Schindler does not include all of the subcategories and he has very limited coverage of LIDCs (15 countries) that prevents any significant analysis of LIDCs as a group. It also has relatively short time coverage (91 countries, covering 1995-2005) . The Wang-Jahan openness index (2016) also builds on Schindler's index by increasing country coverage and adding the missing sub-categories of assets. This de jure index covers 164 countries, of which 51 are LIDCs, with information on 12 types of asset categories over the period 1996-2013(see Annex Table 1 for the country coverage). Although it is very similar to both Schindler (2009) and Fernandez et. al. (2015) , there are differences in constructing the index which is discussed in detail in the methodology section.
All the indices discussed above do not have an "intensity" component. Quinn (1997 Quinn ( , 2013 , on the other hand, constructs a data set that contains information on the intensity of controls by ranking different control instruments by their (assumed) economic importance. We do not adopt this approach, instead our coding rule is to strictly follow the records in the AREAER database. Quinn (1997 Quinn ( , 2013 ) also does not differentiate between capital inflows and outflows as well as different sub-categories of capital.
Methodology:
Capital account transaction category contains twelve main sub-categories (Figure 1 ; see Annex A for definitions). Information on each of the twelve sub-categories are presented in three columns in AREAER: the first identifies the sub-category; the second reports YES, NO, or no entry (Yes indicates that a restriction is in place); the final column provides a short narrative on the controls. We code on the basis of the information provided in the second column by giving a binary code of 0 for restricted and 1 for fully open based on the answers to the individual questions in each sub-category. We, however, do not completely disregard the information in the third column. We use the information provided in the third column to verify that the YES/NO/No Entry characterization in the second column in indeed correct. It was often necessary to verify the responses in the case of LIDCs. Therefore, we use information in the third column to override the coding in the second column only if there is clear evidence that there was an error in the second column. For example, in some cases the second column reports NO (there are no controls on capital flows in a specific market) but the third column clarifies that there are no controls as that specific market does not exist. In such cases it would be misleading to use the code provided in the second column, and therefore we code based on the information provided in the narrative in the third column instead.
This coding differs from the one adopted by Fernandez et. al. (2015) that mainly assigns a binary code based on the narrative in the third column. Fernandez et. al. (2015) use the coding provided in the second column only if the narrative in the third column is missing. If there is narrative in the third column they code using information in that column based on specific rules.
We believe that the narrative in third column provides useful information but we only use it to understand/verify the coding proved in the second column. We do not make additional judgments based on the narrative on the third column simply because (i) interpreting the narrative is very subjective, for example, if a country places capital controls on only one sector which is large should it receive the same code as another country that places capital controls on more than one small sector. Similarly, should "approval required but frequently granted" receive the same weight as "approval not required but heavily taxed" (see Schindler   4 A case in point would be looking at the 2014 AREAER database for Afghanistan where the second column reports that there are no controls on capital market securities but the third column explains that "there are currently no capital market securities transaction". Therefore, it would be misleading to assess openness solely based on information in the second column without verifying its accuracy based on information in the third column.
2009 for details); and (ii) most countries, particularly LIDCs do not provide a comprehensive narrative to form judgments. We do, however, follow Chinn-Ito (2011) and disregard any capital controls placed for political or national security reasons. As Chinn-Ito (2011) There are a variety of ways to aggregate the subcategories presented in Table 1 to obtain a smaller set of indicators. In particular, the coded data can construct capital control subindices by asset category, by residency, and by the direction of flows (inflows vs. outflows).
 Aggregation by asset category: The simplest way of aggregating sub-indices, is by taking unweighted averages of the appropriate subcategories. An alternative approach was to use principle component analysis. This was done but the index was highly correlated with the one based on simple average. Therefore, we opted to use un-weighted aggregation method. It should be noted that the focus of the Wang-Jahan index is to extend the coverage of LIDCs across as many asset types as possible but creating an index for these countries is challenging as they also tend to have the most missing information. Therefore, a conservative approach was adopted when aggregating the index. If any of the twelve asset types had missing information, then the total aggregate index was not calculated (although all individual asset 9 Aggregation based on residency in important as the capital flows entry in the balance of payments is based on residency. types and their sub-categories were reported so that researchers can easily use as the data based on their discretion and available information). We believe this process has kept the index transparent. If a sub-category was missing information under a specific asset type, we tried to fill the gap by being conservative and coding it as "closed" if it did not create sudden jumps in the time series. Missing information is largely an issue that existed in the beginning of the sample period and in fact, all countries have an aggregate index except a few small states (Dominica, Vanuatu, St. Kitts and Nevis, St. Vincent) or if the country is in a fragile situation (examples include Afghanistan, Sudan, Sierra Leone).
Openness of Equity Markets
The Wang-Jahan index exercises greater caution in terms of aggregating the index than by Fernandez et. al. (2015) . This can be illustrated through an example such as Myanmar. Out of the ten asset categories Fernandez et. al. (2015) 
Comparison with other Indices
A comparison of the Wang-Jahan index with that of Schindler (2009) and Fernandez et. al. (2015) reveals that the indices are highly correlated (Table 2 and Figure2) . This is not surprising as the index is closely related to the methodology developed by Schindler (2009) . A correlation of this index with other widely used indices is also shown in Table 2 . As expected, it has the highest correlation with Schindler's index. However, it is also strongly correlated with Chinn-Ito. 
III. STYLIZED FACTS ON DE JURE CAPITAL ACCOUNT OPENNESS
The Wang-Jahan index combines the disaggregated features of Schindler's index with the broad country coverage reflected in Chinn and Ito. This index can, therefore, be used to compare openness across country groups throughout time on various sub-categories of capital account controls. This section discusses a few stylized facts.
A comparison between EMs, LIDCs and Frontier Economies
The aggregate index shows that in general, EMs have more open than capital accounts than LIDCs throughout the sample period (not including LIDCs that are frontier economies). The selection criteria for frontier economies focus on the depth and openness of the financial system and the issuance of sovereign bonds. Each low-income country is benchmarked against emerging markets as follows: (i) it must fall within one standard deviation below the EM average for the following variables: M2 to GDP, cross border loans/deposits, stock market capitalization, and portfolio inflows; and (ii) the country must access sovereign bond markets (or have the potential to access sovereign bond markets proxied by sovereign ratings similar to those that have issued sovereign bonds). See Annex Table 1 for the complete list of frontier economies. 
Co-movements
The simple pair-wise correlation shown in Table 3 suggests a co-movement or simultaneous liberalization of the various sub-categories in the capital account. The lowest correlation occurs between foreign direct investment and all other sub-categories of the capital account, indicating that the decision to open the economy to foreign direct invest is different from opening up to other types of capital flows. This may be due to the fact that foreign direct investment is often seen as the most beneficial for growth while being the least volatile of capital flows-therefore, it is treated as a separate category. 
Gates verses Wall.
It is also important to make a distinction between countries that have long-standing controls that cover a broad range of assets (walls) such as Bhutan and countries that put in place episodic controls that tend to be imposed on narrower set of assets (gates) such as Nicaragua. This distinction can help understand whether policy changes on capital flows can have a different impact based on their wall/gate classification. For example, countries that are gates tend to keep their capital account open during tranquil periods to benefit from international capital but they close the gates when there are shocks that can create disputation in capital flows. But, countries with episodic controls (gates) may not be able to fully shut their gates when they impose capital controls because options for evasion may exist when compared to counties that have long-standing controls (see Klein 2012 for details). We adopt Klein's (2012) classification of a country as Open, Gate or Wall. An Open country has virtually no capital controls on any asset category over the sample period, a Wall country has pervasive controls across all, or almost all, categories of assets and a Gate country uses capital controls episodically.
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It is not surprising to see that a majority of the countries are Gates. A few selected LIDCs are Open such as Zambia or Wall such as Bhutan. As expected countries that are classified as Gates have a capital account openness index that falls between those that are Open and Walls (text figure) . As expected the Gate group has a higher volatility of capital 11 "Open" ("Walls") countries have, on average, capital controls on less than 10 percent (more than 70 percent) of their transactions subcategories over the sample period and do not have any years in which controls are on more than 20 percent (less than 60 percent) of their transaction subcategories. "Gate" countries are neither Walls nor Open. 
Capital Account Liberalization Index for LIDCs (disaggregated by Gates/Wall/Open)
Gate (25) Wall (4) Open (5) Other (15) account openness than countries that fall into the Open or Wall category. There are several LIDCs that fall into the "other" category as they do not have adequate data to make a conclusive assessment (see Annex Table 2 for a complete list of country classification).
Regional Differences
A regional comparison shows that South Asia (SA) has been the least liberalized region while Latin America and Caribbean (LAC) is the most liberalized region for both LIDCs and EMs (Table 5) . However, LIDCs in East Asia and the Pacific, and Latin America and the Caribbean are more open than EMs. While, on average there is not much difference between LIDCs and EMs in sub-Saharan Africa in terms of the de jure capital account openness. 
IV. DE FACTO FLOWS VS DE JURE CAPITAL ACCOUNT OPENNESS
The level of total capital flows to LIDCs has increased in the recent past. But is this increase in de facto integration in any way mimicked by de jure policies? While it is difficult to establish any type of causality based on simple stylized facts, Figure 6 shows that the increase in total capital flows occurred when there was also an increase in opening of the capital account for the frontier economies (by comparing the pre and post 2007 capital flows and index data). Yet, the capital account openness index for other LIDCs and EMs were almost constant but there was an increase in capital flows to LIDCs and a decrease in capital flows to EMs. This illustrates that factors other than policies on capital controls also play a role in capital flows. As simple correlations cannot indicate that there were any conclusive associations between de facto capital flows and de jure capital account openness, it is important to analyze the link between de facto flows and de jure controls with country specific experiences. The opening up of the capital account was a part of the second stage of a broader package of market-oriented reforms. Although the aim of opening up the capital account was to provide incentives to attract private sector savings from external sources, Uganda did not experience an increase in capital flows. In fact, volume of capital flows started to pick up substantially only after 2004. This indicates that opening up of the capital account alone is not sufficient to attract capital flows and other push and pull factors also matter. In the case of Uganda, the increase in capital inflows was possible due to the open capital account but it was driven by push factors rather than the pull factors as there were no significant improvements in the quality of institutions, condition of the financial sector, or political developments that could have boosted investor confidence leading to higher capital inflows. The opening of the capital did in the end help purchases of government securities by non-residents (IMF, 2008) . De jure Capital Account Openness (median) Ghana: Ghana is an example of a case where the country made significant progress in opening up but also kept limited capital account controls. The liberalization began in late 2005 with the Foreign Exchange Act, which allowed for the first time non-residents to purchase domestic bond securities. This liberalization was a part of a coherent sequencing of policy package which focused on reforms in the debt and stock markets as well as strengthening financial supervision and bank soundness. As a result, Ghana has benefited in terms of increased capital flows, domestic capital market development, and longer-term portfolio inflows.
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V. CONCLUDING REMARKS
A large and growing literature exists on capital account openness in advanced economies and emerging markets but less (and often fragmented) work has been done on low-income countries. This paper fills this gap by computing and documenting a new database of countries' de jure controls on cross-border financial transactions based on information contained in the IMF's Annual Report on Exchange Arrangements and Exchange Restrictions. It builds on the methodology adopted by Schindler (2009) albeit with some modifications, which has the advantage of representing the index by disaggregation by types of assets, analyzing openness based on liberalization of inflows or outflows, and whether by residents and non-residents. This paper has expanded the coverage in three ways: time period, asset types and country coverage. In doing so, it covers 164 countries with information on 12 types of asset categories over the period 1996-2013. Given the advantages in adopting Schindler's methodology, several researchers have also updated/expanded his index but the Wang-Jahan index has the most country coverage particularly for low-income developing countries. The paper has also analyzed the link between de jure capital account openness with de facto capital flows.
14 Another example would be Vietnam where the authorities opened up a specific category in the capital account to attract investors. Historically, Vietnam has been a country with a very limited openness of the capital account (mainly on FDI inflows). In recent years, however, it has taken gradual steps to open up the bond market to attract investment into Vietnam. Currently, there are no restrictions are placed on non-residents and foreigners to purchase local bonds. As a result, the domestic debt market has seen a rapid development and has also provided the government additional financing sources. The equity market in Vietnam has no direct inflow controls although varying degrees of foreign ownership limits apply. The index created in this paper is disaggregated across various types of capital flow assets, allowing one to use it to assess policy questions across a broad range of issues: for example, assessing the macroeconomic and distributional consequences of de jure capital account openness; analyzing the effectiveness of de jure capital account openness policies in specific assets and liability categories; the relative magnitude of tradeoffs posed by changes in de jure capital account openness (for example between promoting higher investment versus generating additional volatility); and so on. Assessing some of these questions is the purpose of our future research. 
Annex. Definition of the Asset Types in the Capital Account
The index is based on openness policies on 12 categories of the capital account. For each category a value of 0 (closed) or 1 (open) is assigned based on a country's de jure policy on controls on capital flows. The various categories include:
 Equity. Transactions involving shares and other securities of a participating nature, excluding those investments for the purpose of acquiring a lasting economic interest which are addressed as a foreign direct investment.  Bond. Bonds or other debt securities with an original maturity of more than one year.
The term other debt securities include notes and debentures.  Money market. Securities with an original maturity of one year or less, including shortterm instruments like certificates of deposits and bills of exchange, among others.  Collective Investment. Share certificates and registry entries or other evidence of investor in an institution for collective investment such as mutual funds and investment trusts.  Derivatives and other instruments. Operations in rights, warrants, financial options and futures, secondary market operations in other financial claims (including sovereign loans, receivables, and discounted bills of trade), forward operations, swaps of bonds and other debt securities, and operations in foreign exchange without any other underlying transaction (spot or forward trading on the foreign exchange markets, forward cover operations).  Commercial Credit. Operations directly linked with international trade transactions or with the rendering of international services.  Financial Credit. Credits other than commercial credits granted by all residents, including banks to nonresidents or vice versa.  Direct Investment. Investments for the purpose of establishing lasting economic relations both abroad by residents and domestically by non-residents (for example, for the purpose of producing goods and services, and, to allow investor participation in the management of an enterprise).  Direct Investment Liquidation. The transfer of principal, including the initial capital and capital gains of a foreign direct investment as defined above.  Guarantees. Guarantees, sureties, and financial backup facilities provided by residents to nonresidents and vice versa. It also includes securities pledged for payment or performance of a contract-such as warrants, performance bonds, and standby letters of credit-and financial backup facilities that are credit facilities used as a guarantee for independent financial operations.  Real Estate. The acquisition of real estate not associated with direct investment, including, for example investment of a purely financial nature in real estate or the acquisition of real estate for personal use.  Personal capital transaction. Transfers initiated on behalf of private persons and intended to benefit other private persons. It includes transactions involving property to
